To assess the impact of various factors on changes in income inequality in Germany from 2002 to 2011, I simulate counterfactual income distributions and calculate marginal effects. Using data from the Socio-Economic Panel (SOEP), I estimate the marginal contributions of policy reforms (tax reductions and a controversial overhaul of the transfer system) and their behavioral response as well as changes in the wage rates and their behavioral responses. The simulations show that tax and transfer reforms have had an inequality reducing effect. Depending on the order of the decomposition, changes in labor market prices are shown to have led to either an overall decrease in income inequality or to have had a a negligible effect. Graphical representations of the counterfactual distributions are provided.
Introduction
Income inequality has increased considerably in Germany from 2002 to 2011. The Gini coefficient of net equivalized household income has increased from 28.5 to 29.4 (own calculation). How have changes in the tax and transfer sytem and in wage rates contributed to this rise? From a policy perspective it is important to learn about the determinants of increasing income inequality, in order to potentially take appropriate countermeasures. The time span from 2002 is particularly interesting as it witnessed a strong increase in inequality as well as major reforms to the tax and transfer system -the controversial Hartz reforms of the transfer system as well as part of the phasing in of major tax reforms that started in 2001. To answer this question I decompose changes in income inequality into contributions from static and behavioral effects due to changes in the tax and transfer system and changes in the wage rate, leaving the remaining change in inequality as a residual. This is done in an entirely disaggregated way that allows for the graphical representation of counterfactual distributions. Building on previous work by, amongst others, Bargain (2012a,b) and Bourguignon et al. (2008) , I apply microsimulation, a structural labor supply model and a wage regression to construct counterfactual distributions. In addition to shedding some light on the reasons for the recent increase in income inequality in Germany, this paper suggests an enhancement of the decomposition method in Bargain (2012a) to account for changes in wage rates in a directly interpretable way.
I find that changes of the tax and transfer system have had a negative impact on inequality as measured through the Gini index and the Mean Log Deviation (MLD). The overall effect of changes in the wage rates on inequality is found to be negative or negligible, depending on the order of the decomposition.
The remainder of the paper is organized as follows. Section 2 gives an overview of the related literature, section 3 discusses possible reasons for the observed increase in inequality, section 4 explains the empirical approach, section 5 presents the decomposition results, and section 6 concludes.
Related Literature
The related literature can be divided into two broad categories: The first category consists of studies dealing with the decomposition of differences between distributions, be it over periods, as in this paper, or over different groups. This study lends some techniques from this strand of literature.
The second category is composed of studies dealing with the determinants of increasing income inequality in Germany to which this study adds. Bourguignon et al. (2008) analyze differences between the income distributions of two countries and combine the semi-parametric reweighting technique due to DiNardo et al. (1996) with strictly parametric methods akin to the decomposition method introduced by Blinder (1973) and Oaxaca (1973) : Non-labor income is predicted using a Tobit model and wages are predicted using a Mincer-style regression. Intermediate distributions are obtained, e.g., by using the coefficients of the wage regression of one country to predict wages for the other country. As the authors point out, the parametric techniques offer the advantage of a straight-forward economic interpretation (see also Brewer and Wren-Lewis 2015) .
Decomposition of Differences between Distributions
In contrast to studies using reweighting techniques, Bargain and Callan (2010) , Bargain (2012b) , and Bargain et al. (2013) obtain intermediate distributions by simulating counterfactual net incomes by applying the tax and transfer system of a given period to the population of another period using a detailed tax and transfer calculator. In addition, Bargain Bargain (2012b) explicitly models the effect of fiscal drag. Herault (2011), Bargain (2012a) , and Bargain et al. (2015) expand the microsimulation approach by simulating counterfactual labor supply decisions in the former two cases and responses of taxable income in the latter case. In the study at hand, I combine the simulation of counterfactual labor supply with a wage regression following Bourguignon et al. (2008) .
Studies on Germany
The analysis conducted in this study complements a small number of papers on the causes of changes of income inequality in Germany in recent periods. A few studies decompose the overall change in income inequality in Germany between two periods into a number of factors. Biewen and Juhasz (2012) apply the reweighing technique by DiNardo et al. (1996) along with parametric techniques to study the rise income inequality from 1999/2000 to 2005/2006. Six possible reasons for the increase in inequality are considered: Changes in household structures, changes in other socio-demographic characteristics conditional on household structure, changes in employment outcomes conditional on household structure and characteristics such as age and education, changes in labor market returns, changes in the transfer system and changes in the tax system. Finally, transfers are calculated using microsimulation. They calculate the ceteris paribus effect on inequality of each of the analyzed factors by changing only one of the analyzed factors to the 2005/2006 value while keeping everything else at the 1999/2000 level. They find that changes in the household structure and characteristics as well as changes in the transfer system have had a minor effect. Per contra, changes in labor market returns, conditional employment outcomes and changes in the tax system have had a considerable increasing effect on income inequality. It should be noted that their measure of conditional labor market returns is not limited to the effect of wage changes, but, given their broad definition of employment outcomes, includes hours adjustments. Bargain et al. (2013) focuses on static policy effects for the period 2008 to 2010. They find that policy changes have had no effect on overall inequality and a positive effect on poverty measures. Peichl et al. (2012) use subgroup decomposition, which is limited to a specific class of inequality measures, and the reweighting technique introduced by DiNardo et al. (1996) to quantify the impact of changes in household size and employment outcomes on the increase of income inequality from 1991 to 2007. They find that the decreasing average household size in Germany is associated with an increase in inequality and that this increase is mitigated by the tax and transfer system. Arntz et al. (2007) conduct an ex ante study of the distributional effect of the 2005 Hartz IV reforms of the transfer system described in section 3.1. The study is based on SOEP data for 2004, the STSM (Steiner et al. 2012 ) is used to simulate counterfactual net incomes after the reform and labor supply responses are simulated via predictions from a structural model (see section 4.5 for a description of this method). The paper finds no direct effect of the reform on the Gini coefficient, while it finds that some other inequality measures have decreased. For people directly affected by the reform, i.e. the group composed of individuals who receive Unemployment Benefit II after the reform or who received Social Assistance or Unemployment Assistance before the reform, the changes in the transfer system have led to a substantial decrease in the Gini coefficient (from 0.18 to 0.14). The behavioral reactions to the reforms gave had a very small effect on inequality; for the group affected directly by the reform, they have had a slight equalizing effect. Most prominently, the transfer system has been radically overhauled in the course of the so-called Hartz IV reform. Before the reform, two kinds of means-tested transfers existed for the unemployed: Unemployment Assistance, which amounted to 53% of previous labor income (57% if a child lived in the household) and Social Assistance. In 2005, these transfers were replaced with the so-called Unemployment Benefit II, which amounts only to the social existence minimum, for all individuals deemed able to participate in the labor market. For former recipients of Unemployment Assistance the introduction of Unemployment Benefit II meant a potentially severe reduction of income, in line with the aim of the reform to improve incentives for the unemployed to accept job offers. However, Unemployment Benefit II is slightly higher than Social Assistance, so that former recipients of the latter benefitted directly from the reform. Indeed, the Hartz IV reform has led to an increase in government spending (Biewen and Juhasz 2012) and an ex-post evaluation has shown that average net equivalized income of previous recipients of Unemployment Assistance was higher a year after the reform than before (Bruckmeier and Schnitzlein 2007) Finally, the Citizens Relief Act (Bürgerentlastungsgesetz), which is in effect since July 2009, brought about an increase in the possible tax allowances for insurance premia. Overall, tax reforms in the analyzed time-span produced lower marginal taxe rates both at the upper and at the lower end of the income distribution, so the distributional effect is a priori unclear. The same holds for the labor supply effects of these reforms. 
Wage Dispersion
The wage distribution in Germany has dispersed considerably since the 1990s, see, e.g., FuchsSchuendeln et al. (2010) . Several studies attest that this is partly due to polarization, which is consistent with the idea that technological change increased the demand for highly skilled labor, 
Empirical Strategy: Decomposition

Counterfactual Distributions and Decomposition
The decomposition is restricted to parametric techniques that have a straightforward economic interpretation. I decompose changes in inequality into five different factors. Let y a (x ce bd ) be a matrix that describes socio-demographic characteristics and market income of the population of In section 5 I show the marginal effects of wage rate and policy changes both conditional and unconditional on other effects. 2 I construct intermediate distributions by simulating counterfactual taxes and transfers using a microsimulation model and by predicting counterfactual wages using a wage regression. Counterfactual labor supply behavior is simulated using a structural microeconometric model. tax return data to cover the entire distribution of market incomes until the year 2003. They find that the SOEP serves reasonably well to describe the evolution of income inequality as measured with the inequality indices used in this study, while it fails to describe the change of the top-heavy entropy index GE(2). coefficients would lead to higher wages due to inflation if this was not accounted for).
Data
Changes in Wage Rates
The results of the wage regressions are reported in tables 1 and 2. The signs of the coefficients are as expected implying positive returns to schooling, positive and decreasing returns to experience, a wage penalty to human capital loss and a positive selection term. They offer no evidence for skill-biased technological change in the observed period, instead, the returns to schooling have decreased for all groups except East German women. However, it should be kept in mind that changes in conditional wage rates reflect changes in both labor demand, e.g., because of skillbiased technological change, and labor supply.
Tax-and Transfer System: Simulated Net Incomes
Counterfactual net incomes and budget constraints are calculated using the STSM, see Steiner et al. 
Behavioral Effects
Labor supply reactions to policy and wage changes are simulated via a random utility discrete choice model following van Soest (1995) implemented in the STSM. For the estimation of the labor supply model, the sample is restricted to household heads and partners with flexible labor supply, i.e., working age individuals excluding self-employed, civil servants, the severely disabled and people in parental leave. The number of observations can be found in the appendix in tables 5 and 6. Households are assumed to jointly maximize utility, which depends on disposable household income and the leisure of the male and female partner.
The coefficients of the utility function in turn depend on household characteristics such as the household members' age and the number of children. Weekly labor supply is discretized into sex categories for women and six categories for men mimicking the observed distribution of labor supply. The net income for each labor supply category (five for men, six for women, and 30 for couples) is calculated using the STSM. Gross labor income is given by the product of work hours and the (actual or counterfactual) hourly wage, potential hourly wages of the unemployed as well as hourly wages of employed with item non-response are predicted using the selectivity corrected wage regressions described above. Let L f denote leisure of the female partner, L m leisure of the male partner, C consumption and ε a random disturbance. Then the utility of household i of choice alternative j is given by
I use the translog specification of the deterministic part of individual utility and allow for interactions of the components of the utility fuction, i.e.:
Heterogeneity between households' utility functions is incorporated through taste shiftersobserved household characteristics that affect some of the coefficients of the utility function:
X 1 , X 2 , X 3 , and X 4 contain individual and household characteristics like age, disability indicators, whether the observed person is German citizen, and number and age of children.
The error terms ε i j are assumed to be independently and identically distributed across hour categories and households according to the extreme value type I distribution. As shown in (McFadden 1974) , the probability that alternative k is chosen by household i is then given by :
Alternative k is chosen if it implies a higher utility than any other alternative.
Changes in net income associated with specific hours points lead to changes in the choice probabilities given by equation 4. These allow for the calculation of aggregate labor supply effects of the hypothetical tax and transfer systems or gross wages.
I use the calibration method (see Duncan and Weeks 1998; Creedy and Kalb 2005; Creedy et al. 2006 ) to predict behavioral responses, i.e., I add random errors from the extreme value type 1 distribution to the measured utility levels of each alternative until the predicted choice coincides with the one actually observed. The alternative and individual specific error terms are thereupon added to the predicted utilities for counterfactual policy and wage regimes and the behavioral responses are calculated from this.
Estimation results and resulting elasticities are reported in the appendix in tables 5 and 6.
The uncompensated labor elasticity for women in couples is particularly large and cross-wage elasticities are negligible, in line with common previous findings in the literature summarized in Blundell and Macurdy (1999) . density at the right of the distribution is increased due to policy reforms -this is the effect of tax reductions for high income earners. Compared to the static counterfactual, labor supply reactions to tax and transfer reforms seem to have led to an increase in inequality: The density at the left of the distribution has increased and density in the middle of the distribution has decreased relatively to the static tax and transfer effect implying reductions in labor supply at the middle of the distribution. Figure 6 ) leads to an increase in density at the right and a shift of the lower middle to the higher middle, which might be attributable to the higher education premium of 2002. Labor supply effects are small, but the dynamic counterfactual distribution (long-dashed line) has a slightly higher density in the middle and lower density at left indicating that some former low income households have slightly higher labor supply than in the static counterfactual distribution (short-dashed line). Table 3 shows the Gini along with two entropy measures, the Theil index (GE(1)) and the Mean Log Deviation (MLD, GE (0) The effect on the MLD, which is more sensitive to changes at the lower end of the distribution, is negative as well (-0.009). The Theil index, which puts the same weight on inequality at all parts of the distribution, remains unchanged. The increased generosity of the transfer system has reduced inequality as measured by the MLD and the Gini, but when an equal weight is put on all parts of the distribution (Theil index), this is offset by the inequality increasing effect of tax reductions for high income earners. Labor supply reactions lead to an increase in all three reported inequality measures compared to the static effect of tax and transfer changes. The total effect of policy changes is small and negative for the MLD and Gini and small and positive for the Theil index.
Decomposition Results
A change in wage rates to 2011 levels with and without behavioral adjustments would have led to slight increases in the Gini and the MLD and no change in the Theil index. The last two line show how changes in wage rates and policy changes interact. The static effect of these two changes on inequality is negative as measured by all three inequality measures, while the total effect including labor supply reactions is positive for the Gini and Theil and negative for the MLD. A comparison of the first line of Table 4 , which displays counterfactual inequality measures with the year 2011 as base, with the last line of Table 3, shows that policy and wage rate changes explain only a small part of the overall change in inequality. For instance, only 0.1 of the increase in the Gini by 0.9 is explained by these two factors. While the base year changes the magnitude of the results, the results for the tax and transfer system are qualitatively similar: 3 Changes in the tax and transfer system have led to an increase in inequality as measured by the Gini index and the MLD, the effect on the Theil is very small. However, when using 2011 as base year, changes in wage rates from 2002 to 2011 have had a relatively strong decreasing impact on income inequality in Germany. The last two lines of Table   4 show the interaction of policy and wage effects. This combined effect is dominated by the strong wage effect. 
Conclusion
This paper suggests a decomposition of changes in inequality into contributions from changes in the tax and transfer system and changes in labor market prices, while considering both static and behavioral effects. In the application of the decomposition method to changes in income inequality in Germany from 2002 to 2011 I find that 1) Changes in the tax and transfer system have had a small inequality reducing effect on inequality as measured by the Gini and MLD and a negligible effect as measured by the Theil index.
2) This inequality decreasing effect was partly offset by labor supply reactions to the policy reforms.
3) Contrary to the often stipulated skill-biased technological change, the education premium has decreased from 2002 to 2011 for all groups except for East German women. 4) Changes in labor market prices have led to a decrease in income inequality when using the year 2011 as base for the decomposition.
This study confirms findings in Arntz et al. (2007) and Biewen and Juhasz (2012) regarding the distributional effects of the most important reforms of the German tax and transfer system in recent years, which, contrary to common believe, seem to have had an inequality reducing effect.
As the policy reforms undertaken in the analyzed time span, an increase in the generosity of the transfer system and a tax reduction, have had a negative impact on the government budget, future research should look at the distributional effects of the funding of these policy measures.
In addition, the decomposition exercise shows that most of the change in inequality cannot be explained with policy and wage rate changes. Other factors that warrant further research include changes in household structure and the distribution of non-labor income (Biewen and Juhasz 2012; Peichl et al. 2012) as well as changes in employment patterns unrelated to changes in wage rates and the tax-and transfer system. 7 Appendix (next page) 
